Low invasive angiogenic therapy for myocardial infarction by retrograde transplantation of mononuclear cells expressing the VEGF gene.
Although transplantation of mononuclear cells (MNCs) induces angiogenesis in myocardial infarction, transplantation requires a large amount of bone marrow or peripheral blood cells. We examined the effects of transplantation of peripheral MNCs expressing an exogenous vascular endothelial growth factor (VEGF) gene in a pig model of acute myocardial infarction (AMI). MNCs were isolated from 20 ml peripheral blood from pigs and transfected with 10 microg of human VEGF165 plasmid (phVEGF). Myocardial infarction was induced by occlusion of the mid portion of the left anterior descending coronary artery (LAD) in anesthetized pigs. At 4 h after total occlusion, 5 x 10(6) VEGF-transfected MNCs were retrogradely transplanted into the pig via the coronary vein. Cardiac function, neovascularization and histology of the ischemic tissue were evaluated 4 weeks after transplantation. MNCs expressing hVEGF and infused via the coronary vein were efficiently delivered the heart in pigs with myocardial infarction. Transplantation of MNCs expressing hVEGF significantly increased left ventricular (LV) function, collateral vessels, and capillary density in heart from AMI model pigs. Transplantation of MNCs expressing hVEGF increased the wall thickness of the scar in the heart after AMI. Retrograde transplantation of peripheral blood MNCs expressing hVEGF efficiently induced angiogenesis and improved the impaired LV function in hearts of pigs with AMI. These findings indicate that angiogenic cells and gene therapy may be useful to treat ischemic heart disease.